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(57) ABSTRACT

The present invention discloses a backplane, a backlight mod-
ule using the same, and an LCD device, wherein the back-
plane comprises a main frame which comprises a plurality of
brackets, and bridges which are arranged on the brackets and
used for fixing PCBs; the bridges can rotate relative to the
fixed points of the bridges to the brackets. In the present
invention, because the backplane forms a frame structure
through a plurality of brackets and the frame is provided with
the bridges used for installing components such as PCBs and
the like, both of the brackets and the bridges can be formed by
combining universal shaping pieces; the manufacturing cost
is lower; a large number of materials are saved. Simulta-
neously, the bridges can rotate relative to the fixed points of
the bridges to the brackets, so that the positions of hillocks on
the bridges can be adjusted when the bridges rotate; and then,
the hillocks correspond to the locking points of the corre-
sponding PCBs to satisfy the needs of the PCBs of different
dimensions and enhance the universality of the backplane.
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BACKPLANE, BACKLIGHT MODULE USING
THE SAME, AND LCD DEVICE

TECHNICAL FIELD

The present invention relates to the field of liquid crystal
displays, and more particularly to a backplane, a backlight
module using the same, and an LCD device.

BACKGROUND

Liquid crystal modules in limited production adopt integral
backplanes. Generally, the backplanes are integrally formed
in the mode of metal stamping or plastic injection, causing
heavier products and higher material cost of the products.
Larger stamping equipment is needed for larger products, the
cost is higher, the corresponding die dimension is very large,
the structure is complicated and the die cost is also very high.
FIG. 1 shows a structural diagram of the existing backplane;
the backplane is formed by integrally stamping the whole
metal; hillocks 80 used for fixing PCBs are also stamped on
the surface of the backplane; the backplane consumes a large
number of materials and has larger weight and complicated
processing courses. With increasingly fierce market compe-
tition, it is more and more important to effectively reduce the
design cost. As a result, the key research direction of each
designer lies in saving the material cost and simplifying the
packaging technology. The design ofhollowing or joining the
backplane is developed on the existing integral design of the
backplane; the cost is reduced to a certain extent; however, the
strength of the backplane is reduced due to joining or hollow-
ing, so that it is difficult to originally fix PCBs on the back-
plane.

The hillocks are the structures which are arranged on the
backplane and used for fixing components such as PCBs and
the like. In general, the hillocks protrude from the surface of
the backplane; the PCBs are fixed to the hillocks through
screws or other locking pieces, so as to avoid short-circuiting
caused by the direct contact of the PCBs with the surface of
the backplane. For the existing backplane as shown in FIG. 1,
the hillocks 80 on the backplane are integrally stamped and
formed on the backplane in making the backplane; in this
way, the positions of the hillocks 80 on the backplane are
fixed and are difficult to adapt to the PCBs of different dimen-
sions. At the same time, for PCBs of different dimensions and
the backlight module with different needs for the number of
components, the die needs to be unloaded again for making a
corresponding backplane; in accordance with the PCBs of
different dimensions, the die needs to be unloaded for making
a new backplane, so that the universality is poor and the
production cost is higher in such a case.

SUMMARY

The aim of the present invention is to provide a backplane
with material saving property and good universality, a back-
light module using the same and an LCD device.

The purpose of the present invention is achieved by the
following technical schemes. A backplane, comprising: a
main frame which comprises a plurality of brackets, and
bridges which are arranged on the brackets and used for fixing
the PCBs; the bridges can rotate relative to the fixed points of
the bridges to the brackets.

Preferably, the bridges are arranged on two adjacent or
opposite brackets in pairs; the fixed ends of the bridges are
connected to the brackets through the end hinges. Generally,
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the PCBs are locked through four angular points; thus, the
bridges are arranged in pairs for corresponding to the angular
points of the PCBs.

Preferably, the PCBs are fixed through at least four bridges
arranged on the brackets. At least four bridges are used for
fixing the PCBs so that the PCBs are locked on the backplane
more reliably.

Preferably, the free ends of the two bridges arranged in
pairs are connected through the tail hinges; the spacing
between the hinging point and the fixed point of the free ends
is adjustable. The bridges connected to the free ends can
provide more steady support; simultaneously, the spacing
between the hinging point and the fixed point of the free ends
is adjustable, so as not to influence the selectivity of the
bridges.

Preferably, the free ends of the two bridges arranged in
pairs are provided with connecting grooves; the tail hinges
penetrate through the connecting grooves of the two bridges;
the tail hinges can slide in the connecting grooves. By install-
ing the connecting grooves on the free ends, the tail hinges
can slide in the connecting grooves so that the spacing
between the hinging point and the fixed point of the free ends
is adjustable without influence on the rotation of the bridges.

Preferably, the free ends of the two bridges arranged in
pairs are provided with connecting grooves; the fixed ends
arranged in pairs are also provided with installing cross
grooves; the end hinges and the tail hinges respectively slide
in the connecting grooves and the installing cross grooves.
Both ends are provided with the grooves so that the hinges on
both ends can slide in the grooves; therefore, the hillocks on
the bridges can be adjusted in the horizontal direction and the
vertical direction, so that the mobile zone of the hillocks is
larger and the universality of the backplane is better.

Preferably, the bridges and the brackets are connected
through screws. After the PCBs are locked, the screws are
locked so that the bridges cannot rotate or slide, enhancing the
reliability.

Preferably, the bridges and the brackets are connected
through rivets. The hinges formed by rivet connection have
higher reliability and are more convenient for setting.

A backlight module, comprising: the backplane.

An LCD device, comprising the backlight module.

In the present invention, because the backplane forms a
frame structure through a plurality of brackets and the frame
is provided with the bridges used for installing components
such as PCBs and the like, both of the brackets and the bridges
can be formed by combining universal shaping pieces; the
manufacturing cost is lower; a large number of materials are
saved. Simultaneously, the bridges can rotate relative to the
fixed points ofthe bridges to the brackets, so that the positions
of hillocks on the bridges can be adjusted when the bridges
rotate; and then, the hillocks correspond to the locking points
of'the corresponding PCBs to satisfy the needs of the PCBs of
different dimensions and enhance the universality of the
backplane.

BRIEF DESCRIPTION OF FIGURES

FIG. 1is a structural diagram of the structure of the existing
backplane;

FIG. 2 is a structural diagram of a backplane of the first
example of the present invention;

FIG. 3 is an amplification diagram of A of FIG. 2.

FIG. 4 is a trajectory analysis diagram of hillocks in the
first example of the present invention;

FIG. 5 is another structural form of the first example of the
present invention;
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FIG. 6 is the third structural form of the first example of the
present invention;

FIG. 7 is a hillock structure of the second and the third
examples of the present invention;

FIG. 8 is a diagram of locking PCBs through hillocks in the
second and the third examples of the present invention;

FIG. 9 is another hillock structure of the second and the
third examples of the present invention;

FIG. 10 is another diagram of locking PCBs through hill-
ocks in the second and the third examples of the present
invention;

FIG. 11 is a structure of the third hillock in the second and
the third examples of the present invention;

FIG. 12 is a structural diagram ofthe second example of the
present invention;

FIG. 13 is a trajectory analysis diagram of hillocks of the
second example of the present invention;

FIG. 14 is another structural form of the second example of
the present invention;

FIG. 15 is the third structural form of the second example
of the present invention;

FIG. 16 is the third example of the present invention;

FIG. 17 is a trajectory analysis diagram of hillocks of the
third example of the present invention;

FIG. 18 is another structural form of the third example of
the present invention;

FIG. 19 is the third structural form of the third example of
the present invention;

Wherein: 1. backplane; 100. frame; 111. upper bracket;
112. right bracket; 113. lower bracket; 114. left bracket; 115.
central bracket; 120. bridge; 121. chute; 122. through hole;
124. end hinge; 125. tail hinge; 126. installing cross groove;
127. connecting groove; 800. hillock; 810. threaded hole;
811. screw; 812. nut; 820. rivet; 300. PCB.

DETAILED DESCRIPTION

The present invention provides an LCD device, compris-
ing: an LCD panel and a backlight module, wherein the
bottom of the backlight module is provided with a backplane.
Thebackplane comprises a frame which comprises a plurality
of brackets; the frame is provided with a plurality of bridges.
As shown in FIG. 2, the brackets comprise an upper bracket
111, alower bracket 113, a left bracket 114 and a right bracket
112 which are placed end to end to form a large frame of the
whole backplane; the large frame is also internally provided
with two central brackets 115; both ends of the central brack-
ets 115 are respectively fixed to the upper and the lower
brackets. A plurality of bridges are arranged on each bracket
and between two brackets; the bridges 120 can be used for
fixing the PCBs and other components of the backlight mod-
ule. The bridges 120 are provided with hillocks 800 used for
locking the PCBs; moreover, the bridges can rotate relative to
the fixed point of the bridges to the brackets.

For the scheme, the present invention will further be
described in detail in accordance with the preferred examples.

FIG. 2 shows an example of the present invention; in the
figure, A refers to the setting of a rotating bridge; FIG. 3
shows an amplification diagram of A; as shown in FIG. 3, the
central brackets 115 and the right bracket 112 are provided
with totally four bridges 120 arranged in opposite; the fixed
ends of the bridges 120 are respectively connected with the
central brackets 115 and the right bracket 112 through the end
hinges 124; in this way, the bridges 120 can rotate relative to
the fixed points of the bridges 120 to the brackets (i.e. the end
hinges 124). FIG. 41is a running trajectory diagram of hillocks
800 on the two bridges 120 on the right bracket 112; in the
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figure, the circular arcs R indicate running tracks of the hill-
ocks 800; straight lines .1 and [.2 refer to the connecting lines
of'the fixed points of PCBs of different dimensions; as shown
in the figure, the intersection points of the straight line [.1
with the curves R are the positions of the fixed points A and a
of PCB; the intersection points of the straight line [.2 with the
curves R are the positions of the fixed points B and b of
another PCB, namely, the locking positions of PCBs of two
specifications in the positions of the fixed points A, a, B and
b are provided in a rotatable track of the hillocks 800 on the
bridges 120. Therefore, in the scheme, the running track of the
corresponding hillocks 800 can be set according to the PCBs
of different dimensions, and the installation of multiple PCBs
of different dimensions can be satisfied, so as to improve the
universality of the backplane.

In addition, as shown in FIG. 5, in order to improve the
supporting strength of the bridges 120, the free ends of two
opposite bridges 120 can be connected through tail hinges
125 and connecting grooves 127 can be arranged in the con-
necting positions so that the tail hinges 125 can slide on the
connecting grooves without blocking the rotation of the
bridges 120; correspondingly, as shown in FIG. 6, the fixed
ends of the bridges 120 are also provided with cross grooves
126 so that the end hinges 124 can also slide in the cross
grooves 126; in this way, the whole of bridges 120 can slide
relative to the end hinges 124 so that the mobile track of the
hillocks 800 on the bridges 120 is not limited to the track of
the circular arc as shown in FIG. 4 but is a larger region,
improving the universality of the backplane.

In order to obtain a larger mobile range of the hillocks
according to the scheme in the example, the bridges can also
be provided with chutes or through holes or the hillocks
existing as individual parts can be used.

FIGS. 7 and 9 show the hillocks 800 existing as indepen-
dent parts in the example of the present invention; the hillocks
800 are not formed on the backplane in producing the back-
plane but installed in the relevant positions of the backplane 1
in needing to use the hillocks so as to achieve the purpose of
flexibly using the hillocks 800 to locate the components of
various dimensions of PCBs and the like.

As shown in FIG. 7, the hillock 800 is provided with the
threaded hole 810 used for installing and fixing the compo-
nents of PCBs and the like; the threaded hole 810 always
penetrates through the independent hillock 800 so that the
independent hillock 800 can be fixed to the backplane 1 from
below through a screw 811; at the same time, the PCB can be
fixed from above; correspondingly, the backplane 1 shall be
provided with hillock installing holes with the equivalent size
to the threaded hole 810 of the hillock 800, such as through
holes or chutes, so that the hillock 800 can be fixed to the
backplane 1. Similarly, only one screw can also be used for
matching the nut to achieve the fixation among the PCB, the
hillock and the backplane; as shown in FIG. 8, because the
threaded hole penetrates through the whole hillock 800, only
one screw 811 can be matched with the nut 812 for directly
locking the PCB 300 to the backplane 1.

In order to facilitate installation, as shown in FIG. 9, the
bottom of'the hillock can be set into a similar structure to the
rivet, namely the rivet and the hillock are integrally formed;
the connection of the lower part of the hillock 800 with the
backplane 1 is in a riveting form, namely the hillock 800 is
riveted to the backplane 1 through the rivet 820. The riveting
mode is quicker than the screwed connection mode, can be
finished through a machine, and improves the production
efficiency. As shown in FIG. 10, the hillock 800 is fixed to the
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backplane 1 through the rivet 820; then, the PCB 300 is fixed
to the hillock through the screw 811 for finishing locking the
PCB 300.

In order to save the material and facilitate the processing,
the hillock can be formed by directly stamping through a
plate; as shown in FIG. 11, the inner part of the hillock 800 is
a hollow structure; the whole hillock 800 is made of a plate
material, which saves the material and facilitates the produc-
tion. Certainly, the shape of the independent hillock 800 in the
example is not limited to the conical section shape shown in
the figure; the corresponding purpose can also be achieved
relative to other shapes such as square.

FIG. 12 shows the second example of the present invention;
the difference between the second example and the first
example is in that the bridges 120 are provided with chutes
121 which are provided with hillocks 800 existing as indi-
vidual parts; the hillocks 800 can be arranged in the relevant
positions on the chutes 121 as required. FIG. 13 shows the
analysis of the mobile positions of the hillocks 800; the
shaded portions shown in the figure (i.e. gradient-filled parts)
are the mobile regions of the hillocks 800. Or, with the rota-
tion of the bridges 120 and the movement of the hillocks 800
on the chutes 121, the setting positions of the hillocks 800 are
the regions of the shaded portions shown in the figure; in this
way, the corresponding rotating positions of the bridges 120
and the length of the chutes 121 are set according to different
dimensions of PCBs so that the shaded portions cover the
locking points of various PCBs and the backplane can adapt
to various dimensions of PCBs.

In addition, in order to improve the supporting strength of
the bridges, the free ends of two opposite bridges shall be
connected and connecting grooves shall be arranged for
installing the hinges so that the bridges still can rotate. As
shown in FIG. 14, in order to facilitate the processing, when
the chutes 121 are processed, the length of the chutes 121 is
extended so that the chutes 121 replace the connecting
grooves for functions.

Certainly, the end hinges on the fixed ends can also be
provided with corresponding installing cross grooves so that
the bridges can slide relative to the end hinges; moreover, the
installing cross grooves can also be processed in processing
the chutes, namely the chutes replace the cross grooves for
functions; as shown in FIG. 15, the chutes 121 extend to the
connecting positions of the fixed ends.

FIG. 16 shows the third example of the present invention;
the difference between the third example and the second
example is in that the bridges 120 are provided with through
holes 122 which are provided with hillocks 800 existing as
individual parts; the hillocks 800 can be arranged on the
through holes 122 of the relevant positions as required. FI1G.
17 shows the analysis of the mobile positions of the hillocks
800; the circular arcs R in the figure indicate the mobile tracks
of the hillocks 800 on the through hole 122 of a certain
position; the circular arcs R1 indicate the mobile tracks of the
hillocks 800 on the through hole 122 of another position;
similarly, different mobile tracks will be generated when the
hillocks 800 are on the through holes 122 of different posi-
tions. In this way, by arranging the through holes 122 on the
bridges 120, larger mobile tracks of the hillocks 800 can also
be obtained, namely the corresponding rotating positions of
the bridges 120 and the positions and the number of the
through holes 122 are set according to different dimensions of
PCBs so that the mobile tracks of the hillocks 800 cover the
locking points of various PCBs and the backplane can adapt
to various dimensions of PCBs.

As shown in FIG. 18, similar to the second example, in
order to improve the supporting strength of the bridges 120,
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the free ends of two opposite bridges 120 shall be connected
and connecting grooves 127 shall be arranged for installing
the tail hinges 125 so that the bridges still can rotate. As
shown in FIG. 19, the end hinges 124 on the fixed ends can
also be provided with corresponding installing cross grooves
126 so that the bridges can slide relative to the end hinges for
obtaining better mobile regions of the hillocks.

In several examples of the present invention, the hinge
connection among the bridges and the brackets and among the
bridges can be conducted through screws or rivets; the screws
can be locked in the screw mode after finishing locking the
PCBs, improving the stability of the screws; the connecting
reliability can be improved by using the rivets.

The present invention is described in detail in accordance
with the above contents with the specific preferred examples.
However, this invention is not limited to the specific
examples. For the ordinary technical personnel of the techni-
cal field of the present invention, on the premise of keeping
the conception of the present invention, the technical person-
nel can also make simple deductions or replacements, and all
of which should be considered to belong to the protection
scope of the present invention.

We claim:

1. A backplane, comprising: a main frame which comprises
aplurality of brackets, and bridges which are arranged on said
brackets and used for fixing PCBs on the backplane; a plu-
rality of fixed points are defined on the backplane for fixing
the bridges to said brackets, and said bridges rotate relative to
fixed points of the bridges to said brackets along a vertical
direction; wherein said bridges are arranged on two adjacent
or opposite brackets in pairs; fixed ends of said bridges are
connected to the brackets through end hinges defined on the
backplane; wherein free ends of said two bridges on the
backplane arranged in pairs are connected through tail hinges
defined on the backplane; each spacing defined between the
hinging point and the fixed point of said free ends is adjust-
able.

2. The backplane of claim 1, wherein the PCBs are fixed
through at least four bridges arranged on said brackets.

3. The backplane of claim 1, wherein the free ends of said
two bridges arranged in pairs are provided with connecting
grooves; the fixed ends arranged in pairs are also provided
with installing cross grooves; said end hinges and said tail
hinges respectively slide in said connecting grooves and the
installing cross grooves.

4. A backplane module, comprising: a backplane com-
prises a main frame which comprises a plurality of brackets,
and bridges which are arranged on said brackets and used for
fixing PCBs on the backplane; a plurality of fixed points are
defined on the backplane for fixing the bridges to said brack-
ets, and said bridges rotate relative to fixed points of the
bridges to said brackets along a vertical direction, wherein
said bridges are arranged on two adjacent or opposite brackets
in pairs; the fixed ends of said bridges are connected to the
brackets through end hinges defined on the backplane,
wherein, the free ends of said two bridges on the backplane
arranged in pairs are connected through tail hinges defined on
the backplane; each spacing defined between the hinging
point and the fixed point of said free ends is adjustable.

5. The backlight module of claim 4, wherein said PCBs are
fixed through at least four bridges arranged on said brackets.

6. The backlight module of claim 4, wherein the free ends
of said two bridges arranged in pairs are provided with con-
necting grooves; said fixed ends arranged in pairs are also
provided with installing cross grooves; said end hinges and
said tail hinges respectively slide in said connecting grooves
and the installing cross grooves.



US 9,063,374 B2
7

7. An LCD device, comprising a backplane comprises a
main flame which comprises a plurality of brackets, and
bridges which are arranged on said brackets and used for
fixing PCBs on the backplane; a plurality of fixed points are
defined on the backplane for fixing the bridges to said brack- 5
ets, and the bridges rotate relative to fixed points of the
bridges to the brackets along a vertical direction, wherein,
said bridges are arranged on two adjacent or opposite brackets
in pairs; the fixed ends of said bridges are connected to the
brackets through end hinges defined on the backplane, 10
wherein said PCBs are fixed through at least four bridges
arranged on said brackets, wherein, the free ends of said two
bridges on the backplane arranged in pairs are connected
through tail hinges defined on the backplane; each spacing
defined between the hinging point and the fixed point of said 15
flee ends is adjustable.

8. The LCD device of claim 7, wherein said PCBs are fixed
through at least four bridges arranged on said brackets.

9. The LCD device of claim 7, wherein the free ends of said
two bridges arranged in pairs are provided with connecting 20
grooves; said fixed ends arranged in pairs are also provided
with installing cross grooves; said end hinges and said tail
hinges respectively slide in said connecting grooves and the
installing cross grooves.
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